Background: Semantic dementia is a syndrome within the spectrum of frontotemporal lobar degenerations characterized by fluent progressive aphasia (particularly anomia) and loss of word meaning.
mal but subtle left anterior temporal lobe atrophy was present. During the follow-up period of 8 years, she developed profound anomia and loss of word meaning associated with progressive left anterior temporal lobe atrophy, consistent with semantic dementia. In more recent years, anterograde memory impairment and mild prosopagnosia evolved in association with left hippocampal atrophy and subtle atrophy in the homologous gyri of the right anterior temporal lobe. She remains functionally independent despite her current deficits.
Conclusions:
Early identification of patients who will develop semantic dementia is difficult and might be missed with standard clinical, neuropsychological, and structural neuroimaging evaluations. Recognition of this relatively rare syndrome is important for early diagnosis and prognostication and particularly for therapeutic interventions in the future.
Arch Neurol. 2008; 65(12) : [1659] [1660] [1661] [1662] [1663] I N 1982, MESULAM 1 FIRST DEscribed a series of patients who had aphasia without dementia; he later named this syndrome primary progressive aphasia. Such patients can be distinguished on the basis of fluency of speech, having either progressive nonfluent or fluent aphasia. The term semantic dementia refers to fluent aphasia with additional loss of word meaning. 2 Clinically, patients have impairment in language function and object representation with preservation of episodic memory and absence of deficits in other cognitive domains during the first 2 years of the illness. 3 Imaging studies 4 reveal distinct focal atrophy involving the inferolateral temporal lobes, usually in an asymmetric distribution. There have been advances in determining the underlying neuropathologic features of frontotemporal dementia, and most patients with semantic dementia have ubiquitinpositive, tau-negative inclusions as the correlate of their disease. 5 More recent analyses 6 have shown that such inclusions immunostain with TAR-DNA binding protein 43 (TDP-43). There also have been reports of tauopathies and Alzheimer disease in patients with semantic dementia, 7 although differentiating features might be found on neuropsychological testing and brain imaging. 8 The early natural course of semantic dementia is largely unknown, and many patients only come to medical attention when either profound anomia is already established or additional behavioral symptoms have developed. We describe a unique patient who presented to our clinic early in her illness and developed slowly progressive semantic dementia with typical clinical and radiologic features, allowing insights into the early natural history of the disorder.
METHODS
The patient was evaluated once yearly for 8 years by comprehensive neurologic examination, 9 neuropsychological testing, and magnetic resonance imaging (MRI) of the brain as a participant in the Mayo Alzheimer Disease Research Center program, a Mayo Foundation institutional review boardapproved research program.
NEUROPSYCHOLOGICAL TESTING
The patient underwent serial neuropsychological testing, including assessment of global functioning (Folstein MiniMental State Examination), 10 Figure Test , and Judgment of Line Orientation). Mayo Older American Normative Studies norms were used to determine scaled scores for these tests, in which 10 represents the mean and 3 the SD.
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BRAIN IMAGING
The MRIs were performed using a Signa MRI scanner (General Electric Medical Systems, Waukesha, Wisconsin) at 1.5 Tesla, and images of the brain were obtained in sagittal (T1-weighted), axial (proton-density, T2-weighted, fluid-attenuated inversion recovery), and coronal (T1-weighted) planes.
REPORT OF A CASE
A 62-year-old woman was referred to our behavioral neurology clinic with a 6-month history of "memory loss," specified as problems recalling names of people and objects. She had mild difficulties in organizational skills and complex decision making, such as cooking a meal following a detailed recipe, but was highly functional in her activities of daily living and engaged in various social activities. Her medical history was significant for treated pernicious anemia and hypothyroidism. The patient had recently retired from teaching and led a health-conscious lifestyle. She reported that several second-degree family members had been diagnosed as having late-onset Alzheimer disease. The results of general neurologic examination and standard laboratory workup were unremarkable. Her mental status examination revealed a score of 33/38 on the Kokmen Short Test of Mental Status, recalling 3 of 4 items correctly on delay. On detailed neuropsychological testing, performance on learning and memory, language, and other cognitive domains was within the low average to average range (Figure 1) . The results of the initial MRI of the brain were considered normal for the patient's age, although in retrospect, subtle widening of the collateral sulcus and thinning of the superior temporal gyrus in the left anterior temporal lobe were present (Figure 2) . The patient was seen on return visits for the following 8 years. Two years after onset of her complaints, her husband reported that she was substituting words, speaking in a circumlocutory manner, and making semantic and frequent spelling errors. Formal speech evaluation by an experienced speech pathologist (J.R.D.) demonstrated normal motor speech, verbal comprehension and retention, verbal expression, and reading and writing skills but a marked deficit in word retrieval (less than the fifth percentile on the Boston Naming Test). Furthermore, she often did not recognize missed target words when they were provided to her. During the following years, the patient had progression of anomia as documented by decline in scores on the Boston Naming Test and category fluency. In contrast, scores remained average to above average for attention/executive functioning and visuospatial tasks. She performed near or above generally accepted cutoff scores on screening measures (eg, Ն24 on the Folstein Mini-Mental State Examination and Ն29 on the Kokmen Short Test of Mental Status). Anterograde memory performance was variable across follow-up with generally impaired visual reproductions of the Wechsler Memory Scale-Revised and percent retention on the Rey Auditory Verbal Learning Test performance for the last 3 to 5 years. In the most recent evaluation, all measures of anterograde memory were impaired (Figure 1 ). On serial language examinations, she developed surface dyslexia, loss of word meaning, and difficulties in recognizing famous faces; she clearly met criteria for semantic dementia. 3 Serial MRIs document progressive left anterior inferolateral temporal lobe atrophy with relative sparing of the hippocampus until age 68 (Figure 2 ). On the most recent MRIs, there is evidence of right temporal lobe atrophy in a strikingly similar pattern of topography compared with the left side. From a behavioral standpoint, the patient has become slightly more rigid mentally but remains independent in her simple and complex activities of daily living.
COMMENT
We report a case of very early semantic dementia with longitudinal neuropsychological and radiologic followup, allowing insights into the early natural course of this syndrome. Our patient exemplifies the way that subjective "memory loss" complaints precede objective evidence of cognitive impairment by standard testing methods. Her course during 8 years was remarkably slow in its progression, compared with previously published data, which gave an estimated mean survival time of 8 years after diagnosis. 16 On initial evaluation, both her neuropsychological assessment and imaging findings were believed to be normal, although in hindsight subtle atrophy of the left collateral sulcus and superior temporal gyrus was present on MRI. The striking asymmetry of temporal lobe atrophy with predilection for the dominant hemisphere has been well described, 4, 17, 18 and relative sparing of the mesial temporal lobe structures seems to account for preservation of episodic memory, at least during the initial years. Later in the course, the opposite homologous temporal lobe regions tend to become atrophic in the exact same topography, as seen in our patient. The underlying mechanisms of focal atrophy and eventual homologous opposite hemisphere involvement in seman-(REPRINTED) ARCH NEUROL / VOL 65 (NO. 12), DEC 2008 WWW.ARCHNEUROL.COMtic dementia are unknown, but one could hypothesize that apoptosis and/or transcallosal degeneration is at play. Making an early diagnosis and differentiating among the various dementia syndromes remain challenging even for behavioral neurologists, stressing the need for diagnostic biomarkers. Furthermore, correlating the clinical dementia syndrome with underlying pathophysiologic changes has proven to be difficult in frontotemporal lobar degenerations. 19 In a postmortem study, 5 semantic dementia has been shown to be associated with tau-negative, ubiquitin-positive inclusions in 13 of 18 cases. The ubiquitinated protein recently has been identified as TDP-43, raising hope for future treatment strategies targeting TDP-43 pathophysiologic mechanisms. 6 Treatment is most likely to be beneficial the earlier it is instituted but, as exemplified by this case, early diagnosis will be challenging using standard neuropsychological measures and MRI.
